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MOTOR WITH IMPROVED STATOR CASING 
BACKGROUND OF THE INVENTION 

1) Field of the Invention 
The present invention relates to improvements on motors, and more 

particularly to improvements on stator casings of motors. 

2) Related Art 

-Pi-gr 4 ahowe a convontional ctopping motor , Thg stf^pp i ng motor , hFis ^ 
stator 51 that is formed from a coil bobbin 61 and a coil bobbin 62 disposigrfl 
adjacent to one another in the axial direction. A coil 61a is wound ajrmind the 
coil bobbin 61 and a coil 62a is wound around the coil bobbin 6^c A.n inner 
yolk 55 equipped with pole teeth 55a and an inner yolk 56^uipped with pole 
15 teeth 56a are disposed adjacent to one another betweeja^he coil bobbins 61 
and 62. An outer yolk 57 equipped with pole teeth/f^7a and an outer yolk 58 
equipped with pole teeth 58a are disposed out^e in the axial direction of the 
coil bobbins 61 and 62. The outer yolk 57 is formed in a manner to cover the 
exterior side of the coil 61a, and the ou«er yolk 58 is formed in a manner to 
20 cover the exterior side of the coil 6,2a, such that the outer yolks 57 and 58 
respectively serve as an exterj«^^ casing of the motor. A rotor 52 having a 
rotor shaft 53 is disposed vothin an internal peripheral surface of the stator 
51 opposite to the pole^eth 55a - 58a. A cap 54 is attached to one end face 
of the stator 51. iUf<earing 54a is disposed in the cap 54 such that the 
25 bearing 54a supports one end of the rotor shaft 53. 

Fig^if^hows an exterior view of the stepping motor. Opening sections 
57b amiKoSb are provided in the external yolks 57 and 58 that serve as the 
mo^ casing, respectively. The terminal section 63 protrudes from a window 
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»j&eetiPft b3 ha s tt^fittlnal piiib GOa, G3l, QOb and GOiL rixydl)/ pi o vidcd at oquaj^ 
intervals thereon. The terminal pin 63a is connected to a winding start/ 
section of the winding 61a, the terminal pin 63c is connected to a winding end 
section of the winding 61a, the terminal pin 63b is connected to a Winding 
5 start section of the winding 62a and the terminal pin 63d is connected to a 
winding end section of the winding 62a. / 

The motor thus constructed in a manner described^above has a 
structure in which, as shown in Fig. 6, one end of the^tor shaft is supported 
by a frame. A channel shaped frame 55 is affixed to a stator 51. 

10 As described above, one end of the rotor aJiaft 53 of the rotor 52 is 

supported by a bearing that is formed in the j^p 54 on one side of the stator 
51, and the other end of the rotor shaft 53/passes through the stator 51 and 
protrudes to a great extent on the otheyside. In other words, the rotor shaft 
53 of the rotor 52 passes through a nosing aperture 71a that is formed in a 

15 plane section 71 of the frame 65 t^t is affixed to the stator 51, and one end 
of the rotor shaft 53 is support^^ on a bearing 73 that is mounted on a plane 
section 72 of the frame 65 tjmt opposes to the plane section 71. An external 
peripheral surface of a s^tion of the rotary shaft 53 that protrudes on the 
side of the frame 65 defines a lead screw section 67. 

20 The motor having the structure described above is assembled in the 

following manii)?4. First, the frame 65 is affixed to one end surface of the 
stator 51. Thren, as shown in Fig. 7, one end of the rotor shaft 53 of the rotor 
52 is insenfed in the stator 51 on the side where the frame 65 is not mounted 
(in a direction indicated b an arrow in Fig. 7). When the end of the rotor 

25 shaft /3 passes the internal surface of the stator 51 and the passing aperture 
71 of the frame 65 and reaches the bearing 73 that is mounted on the frame 
65( the cap 54 is attached to the stator 51. In this manner, the motor is 
^ssemblRd^ 
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■ In tho^otor having tliu h^li ' UC^mre dysmbed above, aii - cxtcrior oaakaa ^ 
that encloses the exterior of the stator 51 is formed from external periplwal 
sections of the external yolk 57 equipped with the pole teeth 57a and tne 
external yolk 58 equipped with the pole teeth 58a. The external ca^g has a 
5 relatively complex configuration, and is composed of two membar^ that are 
divided up and down in the axial direction. In addition, connoting sections 
between the external yolks 57 and 58 are provided with th/opening sections 
57b and 58b, respectively. Therefore, when the extern^yolks 57 and 58 are 
disposed adjacent to each other in the axial directio^jf^ the opening sections 

10 57b and 58b need to be carefully aligned with esAi other. Accordingly, a 
mold for making the external casing has a complex configuration, and the 
assembly efficiency is poor. y 

Also, in the above-described mafeor, when one end of the rotor shaft 53 
of the rotor 52 is passed through the internal empty space within the stator 

15 51 and protruded on the side oLtfhe frame 65, and is supported by the bearing 
73 that is mounted on the fr^e 65, there is a risk that the lead screw section 
67 collides with an internal surface of the passing aperture 71a that is 
formed in the plane se«;ion 71 of the frame 65. In other words, when the 
works described above are performed, the rotor shaft 53 needs to be 

20 maintained perpendicular to the plane section 71, and the center of the rotor 
shaft 53 needsyfo be coincide with the center of the passing aperture 71a. 
These tasks /re very difficult. Moreover, there is only a small difference 
between th6 diameter of the passing aperture 71a formed in the plane section 
71 that s/rves as an affixing surface of the frame 65 to be affixed to the stator 

25 51 and In external diameter of the lead screw 67. In addition, since the 
passing aperture 71a is punched out by a press machine, edges of the 
aperjture may have burrs. Therefore, unless the works are carefully 
comucted, the rotor shaft 53 could be inserted with its center being eccentric 
jnt b ^"^^r'^rt to th^ passing r^iprrtiuT 71 ii nhnwn i n Fig . 7 . A - ii l l ^ l l ii 
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4onfl firrow sprtif>n G7mn}ro nmn i n nnntnn tw illi l l i i , iii l i i i iiirffur' riTjji ty' 
passing aperture 71a and scrape the burrs, which may clo0]je<flLaIe screw of 
the lead screw 67 or damage the male screw of thgjer^oscrew section 67. As 
a result, when the male screw of thej^ad-^crew section 67 is damaged, noises 
may be generated due to;pjj©<f3^ages in the lead screw section 67 when the 
motor is driven^,..^Wlien the male screw of the lead screw section 67 is clogged 
with th^-^Jurrs, noises may likewise be generated or the motor may become 
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10 SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a motor that can be 
readily manufactured and readily assembled with respect to a stator of the 
motor by simplifying the structure of an exterior casing of the motor. 

It is another object of the present invention to provide a motor that can 
15 prevent damages on a lead screw section of a rotary shaft when the rotor is 
assembled, and also prevent generation of metal powder from burrs at a 
passing aperture of a frame or the lead screw section that may be scraped 
when the rotor is assembled. 

In ;jccuidanLfe with an cmbudim u ul uf the yiebeut invention, a mot^ 
has a stator including a coil bobbin with winding sections to be^oefm by 
windings and a terminal section that outwardly protru^^eiii a radial 
direction of the coil bobbin and has fixed protru^^rrfterminal pins that are to 
be connected to winding start sections aji^wiring end sections of the 
windings. In one aspect of the epalJ^iment of the present invention, a curled 
25 case covers an exterior ortb^windings of the stator. The curled case may 

preferably be form^dil^ curling a flat metal plate along a peripheral direction 
of the statOT^-^^fhe curled case has end sections in the peripheral direction and 
an oppjfrfng section defined by the end sections of the curled case. The 
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,afi Ui o n ma> yi u fuiabl^^ uyb i ii at au u pcning aro anglo defined by h^^ than o: 
half of the entire periphery of a circle (i.e., less than 180 degree). Sinpe<an 
exterior casing of the motor is formed from the curled case, the exterior 



casing can be readily manufactured and readily assembled.y^so, since the 
5 opening section of the curled case is formed to be less th^m one half of the 
entire periphery of a circle (i.e., less than 180 degre^^the curled case is 
readily retained by, for example, external periph^al sections of the yolks 
when it is placed over the stator. The curled/(^se can be readily affixed to the 
yolks by, for example, welding or the like/^ 

10 In accordance with one embodiinent of the present invention, the coil 

bobbin has a structure in which the winding sections that are to be wound by 
the windings are disposed adj^nt to each other in the axial direction, and 
the curled case is welded tj/external peripheral sections of the yolks that are 
made of metal and diso<^sed between the winding sections. The opening 

15 section of the curle^ase may preferably open at an opening arc angle 

defined by one^ird of the entire periphery of a circle or less (i.e., 120 degree 
or less). iWa result, the opening section is narrowed to improve formation of 
magnetise circuits, and the magnetic circuits are formed more effectively as 
the cm-led case is welded to the yolks, and therefore the motor characteristics 

20 g m bo imprevcd r 

In accordance with another embodiment of the present invention, a 
motor comprises a stator and a rotor disposed opposite to the stator, the rotor 
having a rotor shaft that protrudes from at least one end of the stator and is 
supported by a frame that is affixed to one end face of the stator provided in 

25 the axial direction of the stator. The frame has a fixing surface to be affixed 
to the stator and the fixing surface of the frame has a passing aperture. In 
one aspect of the embodiment of the present invention, a cylindrical sleeve 
section for passing the rotor shaft is provided at an edge of the aperture 
formed in the stator, and the cylindrical sleeve section is inserted in the 
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passing aperture of the frame. In another aspect of the embodiment of the 
present invention, the cylindrical sleeve section is formed from a material 
that has a lower hardness than that of the rotor shaft. 

As a result, when the rotor is placed in the stator, the rotor shaft can 
5 be prevented from contacting the passing aperture of the frame. Also, even 
when the rotor shaft contacts the cylindrical sleeve section that extends in 
the passing aperture of the frame, the rotor central shaft is not damaged 
because the cylindrical sleeve section is formed from a material having a 
lower hardness than that of the rotor shaft. 

10 Furthermore, in accordance with another embodiment of the present 

invention, a motor comprises a stator and a rotor disposed opposite to the 
stator, wherein the rotor has a metal rotor shaft that protrudes from at least 
one end of the stator and is supported by a metal frame that is affixed to one 
end face of the stator provided in the axial direction of the stator. 

J5 In nnr. n.r^prnt nf thn inTrnnfinn tViP fftfitor has a mj l bobbin m mpp^^^^ 

a resin member and equipped with an aperture section disposed OTpe^ite to 
an external periphery of the rotor, and a yolk having polejjsefn disposed 
opposite to the rotor. The yolk is integrally assepfeted with the coil bobbin by 
an insert forming method. The metal frajaer^as a passing aperture that is 

20 disposed in a manner to overlapjit^aperture section of the coil bobbin for 

passing the rotary shaft^^^A^lindrical sleeve section that is formed integrally 
with the coil bob^i*f1^ a resin member is inserted in the passing aperture. 
The cylnjdrical sleeve section is provided at a peripheral edge of the aperture 
^gg ^tun of the coil b o bbin. 

25 As a result, when the rotor is placed in the stator, the metal rotor shaft 

can be prevented from contacting the passing aperture of the metal frame. 
Although there may be a possibility that the rotor shaft may contact the 
cylindrical sleeve section that extends in the passing aperture of the frame, 
the rotor central shaft is not damaged because the cylindrical sleeve section 
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provided at the edge of the aperture section of the coil bobbin is formed 
integrally with the coil bobbin with a resin member. 

In the embodiment described above, the measurement of the 
cylindrical sleeve section in the axial direction may be the same or greater 
5 than the measurement of the passing aperture in the axial direction. As a 
result, the internal peripheral surface of the passing aperture can be 
completely covered by the cylindrical sleeve section. Moreover, when the 
rotor is disposed in the stator, the metal rotor shaft can be more thoroughly 
prevented from contacting the passing aperture of the metal frame. 
10 Also, in the embodiment described above, a convex section may be 

Q provided on the external surface of the cylindrical sleeve section, such that 
the convex section serves as a positioning section to be used when the frame 

;{j is affixed to the stator. As a result, the frame and the stator can be affixed to 

□ each other with a high positional accuracy without having to provide a 

i Jj 15 special positioning section on the end face of the stator. 

J.~^ Other features and advantages of the invention will be apparent from 

Ifl the following detailed description, taken in conjunction with the 

I y 

f J accompanying drawings that illustrate, by way of example, various features 

1^ of embodiments of the invention. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a cross-sectional view of an entire structure of a motor in 
accordance with one embodiment of the present invention. 

Fig. 2 shows an exploded perspective view of a stator that is a main 
25 portion of the motor of the embodiment and a part of a frame that is affixed 
to the stator. 

Fig. 3 shows a cross-sectional view taken along a line III - III. 
Fig. 4 shows a cross-sectional view of a stator that is a main portion of 
a conventional motor. 
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Fig. 5 shows an exterior view of a stator that is a main portion of a 
conventional motor. 

Fig. 6 shows a cross-sectional view of an entire structure of a 
conventional motor. 

5 Fig. 7 shows a cross-sectional view of a conventional motor that is used 

to describe problems that may occur when the motor is assembled. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

Embodiments of the present invention are described below. Fig. 1 
10 shows a cross-sectional view of a motor in accordance with one embodiment of 
the present invention. Fig. 2 shows a prospective exploded view mainly 
showing a stator section that is the main portion of the embodiment of the 
present invention. Fig. 3 is a cross-sectional view taken along a line III - III 
in Fig. 1. 

15 As shown in Fig. 1, the motor in accordance with the embodiment of 

the present invention has a stator 1, a rotor 2 disposed opposite to the stator 
1, and a channel shaped frame 3 with one end thereof being affixed to the 
stator 1. A motor shaft 21 of the rotor 2 protrudes from one end of the stator 
1, and an end section of the rotor shaft 21 is supported by the frame 3. It is 

20 noted that the motor of the present embodiment is a stepping motor. 

However, the present invention is not limited to stepping motors, but is also 
applicable to motors of other types. 

TV i P nfnfnv 1 Vino fwn nnil Gf^pf;innQ 11 Q^f] 19 fV>Qf n vn jnvf n im ^1 f.inrjjnli 

other in the axial direction. The rotor 2 is rotatably disposed^iiieitleme 
25 stator 1. Each of the coil sections 11 and 12, injjadf^juxtaposed state, has an 
outer yolk 13 disposed on the oiitsi^Jj»<yftne stator 1 in the axial direction and 
an inner yolk 14 di^ppsettmithe inside of the stator 1 in the axial direction. 
In other^siefflsTthe inner yolks 14 are disposed adjacent to each other. The 
yTftlTn 1 rt nnH 1 ^ pro fnrmod from m n gn n tj';^ m rm bnr ni Enoh n f th n y nl irn 
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and 14 hab pule lu^lh 15 ditjpUHUd uii aii iiilci ' iml poriphQraL s id6-t . h. e j; e o^ 
opposite to an external peripheral surface of a magnet section 2a of tberotor 

2. 

The two pairs of the outer yolk 13 and the inner ypl«14 described 
5 above are formed with a coil bobbin in one piece by,,affi insert forming method. 
A winding space for a winding 16 is provide^/^^etween the outer yolk 13 and 
the inner yolk 14 in one of the pairs, ajra another winding space for a winding 
17 is provided between the outai?^lk 13 and the inner yolk 14 in the other of 
the pairs. The coil bobbip/io is formed from a resin member, and has 
10 winding sections 19/(md 20 disposed in the axial direction for winding the 
windings 16 ajKl 17. The coil bobbin 18 also has an aperture section 24 in its 
internal n^ipheral wall that surrounds the periphery of the rotor 2. Surfaces 
of thg<^ole teeth 15 are exposed through the aperture section 24 to the 
j» a^iTUl > j u uli i u u 2u u f Llit lULUi ' 2. — ' 
15 A cylindrical sleeve section 23 extends from an edge of the aperture 

section 24 to the left side in Fig. 1. The cylindrical sleeve section 23 is 
inserted in a passing aperture 31a formed in the frame 3. The cylindrical 
sleeve section 23 may be formed with the coil bobbin 18 in one piece. A 
convex section 23a is formed on an external peripheral surface of the 
20 cylindrical sleeve section 23, as shown in Fig. 2. 

Also, a winding start section of the winding 16 that is wound around 
the winding section 19 of the coil bobbin 18 is connected to a terminal pin 22a 
that stands on a terminal section 22 (see Fig. 3). A winding end section of the 
winding 16 is connected to a terminal pin 22c that stands on the terminal 
25 section 22. A winding start section of the winding 17 that is wound around 
the winding section 20 of the coil bobbin 18 is connected to a terminal pin 22b 
that stands on a terminal section 22. A winding end section of the winding 
17 is connected to a terminal pin 22d that stands on the terminal section 22. 
The terminal section 22 with the four terminal pins 22a - 22d is formed with 
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the coil bobbin 18 in one piece, and protrudes outwardly from the coil bobbin 
18 in the radial direction of the coil bobbin 18. 

The stator 1 has a cap section 25 that extends to the right hand side in 
Fig. 1. The cap section 25 has a circular aperture 25a that retains a bearing 

5 41 that supports a rear end section (a right side end section in Fig. 1) of the 
rotor shaft 21 of the rotor 2. When the motor is assembled, the aperture 25a 
servers as an insertion opening section for inserting the rotor 2 that is formed 
with the rotor shaft in one piece into the stator 1. The cap section 25 having 
such a structure is formed with the coil bobbin 18 in one piece. The aperture 

10 25a of the cap section 25 continuously communicates with the aperture 
section 24. 

A spring pressure cap member 43 is mounted in the cap section 25. 
The spring pressure cap member 43 is equipped with a spring that abuts on 
the rear end of the bearing 41 to push the bearing 41 toward the frame 3. 

15 The spring pressure cap member 43 always applies a pushing force on the 
bearing 41 toward the frame 3 to thereby press the rotor shaft 21 of the rotor 
2 against another bearing 42 provided on the other end of the frame 3 such 
that the rotation of the rotor 2 is stabilized. 

A curled case 28 is placed over the external peripheries of the coil 

20 sections 11 and 12 of the stator 1, in other words, over the windings 16 and 
17 that are wound around the coil bobbin 18. The curled case 28 may be 
formed by curling a flat metal plate in the peripheral direction of the stator 1. 
The curled case 28 has end sections 28a and 28b in the peripheral direction of 
the stator 1. When the curled case 28 is placed over the external peripheries 

25 of the coil sections 11 and 12 of the stator 1, the end sections 28a and 28b 

clamp the terminal section 22, such that, as shown in Fig. 3, the end sections 
28a and 28b of the curled case 28 abut on both sides of the terminal section 
22. In other words, an opening section is formed between the end sections 
28a and 28b of the curled case 28, and the terminal section 22 protrudes from 
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the opening section in the curled case 28. In one embodiment, the opening 
section of the curled case 28 opens through an opening arc angle of about one 
quarter (1/4) of the entire periphery of a circle, which is about 90 degrees. 

In the present embodiment, the curled case 28 is formed in an arc 
shape in its cross section with about 270-degree arc angle. Preferably, the 
curled case 28 may be formed in an arc shape having at least one half of the 
entire periphery (in other words, with at least 180- degree arc angle) or 
greater. In other words, the opening angle of the opening section of the 
curled case 28 may preferably be less than one half of the entire periphery of 
a circle (in other words, less than 180 degrees). When the opening angle of 
the opening section of the curled case 28 is greater than one half of the entire 
periphery, the curled case 28 may fall out from the stator 1. When the 
opening angle of the opening section of the curled case 28 is less than one half 
of the entire periphery, the curled case 28 clamps the terminal section 22 that 
protrudes from the stator 1, such that the curled case 28 is retained on the 
outer side of the stator 1 without falling out. As a result, for example, when 
the curled case 28 is welded to the stator 1 to enforce the bonding between 
the curled case 28 and the stator 1, the welding work is readily performed. 

In the present embodiment, the opening section opens through an arc 
angle of about 90 degrees in order to reduce leakage of magnetic flux through 
the opening section. However, when the motor is a small sized motor in 
which the stator 1 has an external diameter of about 6mm, its motor 
characteristic is less likely influenced by the magnetic flux leakage through 
the opening section. Therefore, the opening section in such a small sized 
motor can have a slightly wider arc angle than the present embodiment. In a 
preferred embodiment, the opening section in such a small sized motor may 
open by about one third (1/3) of the entire periphery of a circle. Furthermore, 
the curled case 28 may be welded to the external peripheral sections of the 
inner yolks 14 by a laser welding. As a result, the motor characteristic of the 
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small sized motor becomes generally the same as that of a motor of a type in 
which a casing covers the entire periphery of the motor. 

If the opening section of the curled case 28 is made too narrow, the 
curled case 28 having the opening section does not substantially contribute to 
5 a reduction in the thickness of the stator 1 in the radial direction. In other 
words, the curled case 28 with the opening section does not make a 
substantial difference in the thickness of the stator 1 from a stator whose 
entire periphery is covered by a casing. When the opening section is widened, 
the curled case 28, having a circular cross section with a portion thereof being 

10 cut at the opening section, becomes thinner in the radial direction. As a 
result, the amount of a tip portion of the terminal section 22 that protrudes 
outwardly in the radial direction from the opening section of the curled case 
28 can be reduced in the radial direction. As a result, the entire thickness of 
the motor in the radial direction at the terminal section 22 can be made 

15 thinner. In this respect, the opening section of the curled case 28 may 
preferably have an opening angle of at most one sixth (1/6) of the entire 
periphery of a circle (i.e., more than 60 degrees) or greater. 

The curled case 28 may formed by curling a flat metal plate, such that 
the curled case 28 extends along the peripheral direction of the stator 1, and 

20 clipped onto the exterior of the stator 1. Accordingly, a complex mold is not 
required for forming the case 28 and the manufacture of the motor is made 
simpler. Furthermore, since the curled case 28 has a cyhndrical shape with 
one portion thereof being cut, the stator can be made thinner in the radial 
direction compared to a stator having a casing that circles the entire 

25 periphery of the stator. 
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npnninp- nrntinn Jn Qy^p onnV.nrli^^pt , f]^^ r^nrlpfj nnno ?8 in vro l Hof l to th e 
inner yolks 14 at three locations. More specifically, the curie d(;a«^^ is 
welded to the inner yolks 14 at points A and C adjacentj^e^fhe end sections 
28a and 28b, respectively, and at a point C that i^/l<5ca ted about the center of 
the arc defined by the curled case 28, as sj).ef^in Fig. 3. in which the points 
A, B and C are generally evenly sp^je^fi^om one another at an interval of 
about 110 degrees. As a resjrirtfthe curled case 28 is strongly bonded to the 
stator 1. In addition^^^^^e curled case 28 is bonded to the inner yolks 14, 
magnetic pathsprfn be independently formed at the coil sections 11 and 12 
that are jws!(:eiposed to each other in the axial direction. As a result, the 
magij^c paths become more effective and function to supplement the motor 
.( yK n r n ot o nntir thn t m^v b n l o worod hv thr ni m^nr i ii H u v 1pq| r^ g-P ^ 

The metal frame 3 in a channel shape is affixed to one end face of the 
stator 1 (on the left side surface of the stator 1 in Fig. 1). The metal frame 3 
is affixed to the stator 1 before the rotor 2 is mounted in the stator 1. The 
metal frame 3 has a first plane section 31 that serves as a fixing surface to be 
affixed to the stator 1 and a second plane section 32 disposed opposite to the 
first plane section 31. The first and second plane sections 31 and 32 extend 
in a direction generally perpendicular to the rotor shaft 21 of the rotor 2. The 
first and second plane sections 31 and 32 are connected to each other by a 
connection plane section 33 that extends in parallel with the rotor shaft 21. 

The rotor 2 is rotatably disposed in the aperture section 24 of the 
stator 1. The rotor 2 has a magnet section 2a that is disposed opposite to the 
pole teeth 15 of the stator 1, a magnet section 2a and a metal rotor shaft 21 
provided at a rotator center of the magnet section 2a. One end section of the 
rotor shaft 21 extends from one end of the magnet section 2a in the axial 
direction. A lead screw section 21a is formed on an outer periphery of the one 
end section of the rotor shaft 21 that protrudes from the magnet section 2a. 
The lead screw section 21a engages, for example, a screw section of a print 
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head member or the like (not shown). As the lead screw section 21a is 
rotated, the head section can be moved left and right in Fig. 1 along the head 
screw section 21a. 

5 affixed to the stator 1, has a passing aperture 31a for passing the roror shaft 
21 of the rotor 2. The cylindrical sleeve section 23 of the stator Intends into 
the passing aperture 31a. The cylindrical sleeve section 23 of t^e stator 1 
may be pressure-inserted in the passing aperture 31a to the^by affix the 
frame 3 to the stator 1. Also, a circular hole is formed inyflie second plane 

10 section 32 of the frame 3, and a bearing 42 for supporHfog the end of the rotor 
shaft 21 is fixedly retained in the circular hole in thorsecond plane section 32. 

The cylindrical sleeve section 23 of the stator 1 can prevent damages 
that might otherwise be inflicted on the rotor sh/ft 21 by the frame 3 when 
the rotor 2 is inserted in the stator 1 with the/fead screw section 21a being 

15 introduced as a leading section into the aperture section 24 from the side of 
the cap section 25 of the stator 1. In a ci^ventional structure, when the rotor 
is inserted in the stator, a lead screw^ection may contact an internal 
peripheral section of the passing aperture formed in the frame, and may be 
damaged by the frame. Howe^, in accordance with the embodiment of the 

20 present invention, the cylin^ical sleeve section 23, which extends in the 
passing aperture 31a of^e metal frame 3 that is affixed to the stator 1, is 
formed from a material that has a lower hardness than that of the lead screw 
section 21a of the^tor shaft 21. In one embodiment, the cylindrical sleeve 
section 23 is foimied with the coil bobbin 18 that is formed from a resin 

25 member in Qine piece, and placed in the passing aperture 31a of the metal 
frame 3. 2Tierefore, when the lead screw section 21a is inserted through the 
passin^perture 31a of the metal frame 3 with its center being eccentric with 
resp^t to the center of the passing aperture 31a, the lead screw section 21a 
jfiriy contaot thn nj^l i n rl nn nl ^Innvn n n rti o n ?3 that hais - a lower hardncoo but - 
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A concave section 31b is formed in the internal peripheral surface of 
the passing aperture 31a of the frame 3. The concave section 31b matches 
with the convex section 23a that is formed on the external peripheral surface 
of the cylindrical sleeve section 23. As a result, the frame 3 is affixed to the 
10 stator 1 with a high positional precision. In other words, the convex section 
23a serves as a positioning section when the frame 3 is affixed to the stator 1, 
and also serves as a rotation stopper for the frame 3 and the stator 1 after the 
frame 3 and the stator 1 are affixed to one another. 



15 in Fig. 1, the cylindrical sleeve section 23 has a length slightly longer than 
the length of the passing aperture 31a in the axial direction. As a result, the 
internal peripheral surface of the passing aperture 31a formed in the metal 
frame 3 is completely covered by the cylindrical sleeve section 23 and is not 
exposed at all. Accordingly, when the rotor 2 is assembled, the passing 

20 aperture 31a of the metal frame 3 would not inflict any damage on the lead 
screw section 21a formed on the rotor shaft 21. 

The rotor 2 is assembled in the stator 1 with the lead screw section 21a 
being introduced as a leading end into the aperture section 24 from the side 
of the cap section 25 of the stator 1. In other words, the tip of the rotor shaft 

25 21 of the rotor 2 on the side of the lead screw section 21a is passed through 
the aperture 25a of the cap section 25, the aperture section 24 and the 
cylindrical sleeve section 23 that is provided at the edge of the aperture 
section 24, and the rotor 2 is inserted in the stator 1 until the tip of the rotor 



In accordance with one embodiment of the present invention, as shown 
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shaft 21 abuts on the bearing 42 that is retained in the second plane section 
32 of the frame 3. 

Then, in the state in which the rotor 2 is placed in the stator 1, the 
bearing 41 is inserted in the aperture 25a of the cap section 25, and the 

5 spring pressure cap member 43 is mounted over the cap section 25 with the 
spring of the spring pressure cap member 43 abutted on the rear end of the 
bearing 41. In the manner described above, the motor is assembled. When 
current is supplied to the windings 16 and 17 of the stator 1 of the motor thus 
assembled, the rotor 2 that is supported by the bearings 41 and 42 rotates 

10 about the rotor shaft 21 while the rotor 2 is pushed toward the frame 3. As a 
result of the rotation, the lead screw section 21a rotates and a head member 
(not shown) engaging the lead screw section 21a moves in the axial direction. 

^ A prr>fn|»y.Qr| ^TT i bM im ^nt ^f th^ p^'^'^'^Ti^ invrntinn h ^^^^Hb^^ 

However, the present invention is not limited to the embodiment d^^ibed 

15 above, and many modifications can be made without departmg^e subject 
matter of the present invention. For example, in the ah^^-described 
embodiment, the opening section of the curled cas0^ens by about 90 
degrees, and the curled case 28 is welded Iw^^^ser welding at three 
locations, i.e., adjacent to the end sectj^fis 28a and 28b and at the center of 

20 the curled case 28. However, th^/<Jpening section can be opened wider or 
narrower than the embodim^t. Also, in the above-described embodiment, 
the curled case 28 is w^ed to the inner yolks 14. However, in accordance 
with another emlx>diment, the curled case 28 may be additionally welded to 
the outer yolWl3. Furthermore, the curled case 28 may be welded at two 

25 locations^^acent to the end sections without welding at the center of the 
curl^rfcase 28, or may be welded at four or more locations along the 
jl^^ ieiyuf the curlcd ' oaoo 28 T^t pqml interva l s, 

Also, the cylindrical sleeve section 23 that extends in the passing 
aperture 31a formed in the metal frame 3 may not be formed with the coil 
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bobbin 18 in one piece. Instead, the cylindrical sleeve section 23 may be 
formed from an independent member that may be inserted in a central 
surface section of the outer yolk 13 of magnetic metal on the side of the metal 
frame 3 (at the base section of the pole teeth 15). Also, the cylindrical sleeve 
5 section 23 may not be formed from a resin member if the cylindrical sleeve 
section 23 is formed from a material that is softer than the lead screw section 
21a. 

Also, the cylindrical sleeve section 23 may have a measurement in the 
axial direction that is not longer than but equal to that of the passing 
10 aperture 31a, or may be shorter than the measurement in the axial direction 
ij of the passing aperture 31a. In one embodiment, the axial measurement of 
^ the cylindrical sleeve section 23 can be relatively short as long as the lead 
III screw section 21a does not contact the internal peripheral surface of the 

I J passing aperture 31a when the rotor 2 is inserted with the rotor shaft 21 

15 being tilted. Such an axial measurement of the cylindrical sleeve section 23 
can be varied depending on relations between the axial measurement of the 
in stator 1 and the diameter and the length of the passing aperture 31a. 



However, when the passing aperture 31a is completely covered by the 
cylindrical sleeve section 23, any risk of contact between these members can 
20 be eliminated. 




^0 doccribod abovo, in accordance with the piebuiiL iin unliun, a m u 4u 
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-^ase. The Lci' mmal !=;ecL " ioil pruLiudcM Ihrough tho oponing - ocotion, and th^ 
r. . opening section may open at an opening arc angle of less than oneJ*dlf of the 
entire periphery of a circle (i.e., less than 180 degree). As a ref^lt, the curled 
case is readily retained by, for example, external peripk^al sections of the 
5 yolks when it is placed over the stator. The cujlerfcase can be readily affixed 
to the yolks by, for example, welding or tfe^uke. 

Also, the curled case is wel^^a to external peripheral sections of the 
metal yolks that are disp^^e^etween the winding sections of the coil bobbin, 
and the opening s^pfeJon may have an opening arch angle of less than one 
10 third (1/3) opfe!ie entire periphery of a circle to thereby narrow the opening 
sectiorjx^s a result, magnetic circuits are more effectively formed, and a 
Jai fflior motor uharaLLuiiL ll l^j L'an bu u b L ain u d , - 

The opening section of the curled case may preferably have an opening 
arc angle of greater than one sixth (1/6) of the entire periphery of a circle to 
15 thereby maintain a relatively wide opening in the curled case. As a result, 
the motor case has a cross-sectional configuration in which an outer 
peripheral portion thereof is partially removed. Such a cross-sectional 
configuration contributes to a reduction in the thickness in the radial 
direction of the motor including the terminal section that protrudes through 
20 the opening section. 

In accordance with the present invention, a motor comprises a stator 
and a rotor disposed opposite to the stator, the rotor having a rotor shaft that 
protrudes from at least one end of the stator and is supported by a frame that 
is affixed to one end face of the stator provided in the axial direction of the 
25 stator. The frame has a fixing surface to be affixed to the stator and the 
fixing surface of the frame has a passing aperture. In one aspect of the 
invention, a cylindrical sleeve section for passing the rotor shaft is provided 
at an edge of the aperture formed in the stator, and the cylindrical sleeve 
section of the stator is inserted in the passing aperture. Further, the 
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cylindrical sleeve section is formed from a material that has a hardness lower 
than that of the rotor central shaft. 

- -Am r result w h o n thn rntnr in pIn rnH in tl] p s t,^tnr thp rntnr r ihoft rm r^ 
be prevented from contacting the passing aperture of the frame^^^^AiSoreven 
5 when the rotor shaft contacts the cylindrical sleeve secjieifthat extends in 
the passing aperture of the frame, the rotor shs^tTis not damaged because the 
cylindrical sleeve section is formed fro^^^^Tmaterial that has a lower hardness 
than that of the rotor shaft. Al^i^f^en when the rotor shaft contacts the 
cylindrical sleeve sectiop<^tal powder is not generated. Therefore, for 

10 example, a lead spr^ section formed on the rotary shaft can avoid such 
metal pow^^e^ This would prevent various problems such as noises and 
malfjj^ions that may be caused by metal powder adhere to the lead screw 
^t\or\ whilg tho load screw oootion ic drivoni -> 

While the description above refers to particular embodiments of the 

15 present invention, it will be understood that many modifications may be 
made without departing from the spirit thereof The accompanying claims 
are intended to cover such modifications as would fall within the true scope 
and spirit of the present invention. 

The presently disclosed embodiments are therefore to be considered in 

20 all respects as illustrative and not restrictive, the scope of the invention being 
indicated by the appended claims, rather than the foregoing description, and 
all changes which come within the meaning and range of equivalency of the 
claims are therefore intended to be embraced therein. 
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